A number of nonhuman primates produce vocalizations with time-varying harmonic structure. Relatively little is known about whether such spectral information plays a role in call type classification. We address this problem by utilizing acoustic analyses and playback experiments on cottontop tamarins' combi nation long call, a species-typical vocalization with a characteristic harmonic structure. Specifically, we used habituation-discrimination experiments to test whether particular frequency components, as well as the relationship between components, have an effect on the perception and classification of long calls. In Condition 1, we show that tamarins classify natural and synthetic exemplars of the long call as perceptually similar, thereby allowing us to use synthetics to manipulate components of this signal precisely. In subsequent conditions, we tested the perceptual salience and discriminability of long calls in which we deleted (1) the second harmonic, (2) the fundamental frequency, or (3) all frequencies above the fundamental; we also examined the effects of frequency mistuning by shifting the second harmonic by 1000 Hz. Following habituation to unmanipulated long calls, tamarins did not respond (transferred habituation) to long calls with either a missing fundamental frequency or the second harmonic, but responded (discriminated) to long calls with the upper harmonics eliminated or with the second harmonic mistuned. These studies reveal the importance of harmonic structure in tamarin perception, and highlight the advantages of using synthetic signals for understanding how particular acoustic features drive perceptual classification in nonhuman primates. 
A number of nonhuman primates produce vocalizations with time-varying harmonic structure. Relatively little is known about whether such spectral information plays a role in call type classification. We address this problem by utilizing acoustic analyses and playback experiments on cottontop tamarins' combi nation long call, a species-typical vocalization with a characteristic harmonic structure. Specifically, we used habituation-discrimination experiments to test whether particular frequency components, as well as the relationship between components, have an effect on the perception and classification of long calls. In Condition 1, we show that tamarins classify natural and synthetic exemplars of the long call as perceptually similar, thereby allowing us to use synthetics to manipulate components of this signal precisely. In subsequent conditions, we tested the perceptual salience and discriminability of long calls in which we deleted (1) the second harmonic, (2) the fundamental frequency, or (3) all frequencies above the fundamental; we also examined the effects of frequency mistuning by shifting the second harmonic by 1000 Hz. Following habituation to unmanipulated long calls, tamarins did not respond (transferred habituation) to long calls with either a missing fundamental frequency or the second harmonic, but responded (discriminated) to long calls with the upper harmonics eliminated or with the second harmonic mistuned. These studies reveal the importance of harmonic structure in tamarin perception, and highlight the advantages of using synthetic signals for understanding how particular acoustic features drive perceptual classification in nonhuman primates. The vocal repertoires of animals consist of call types with different acoustic morphologies and different functions. When an animal responds to a vocalization, it has extracted particular acoustic features and used these to identify the call type and its associated function. The aim of research on acoustic perception is to show how animals classify the calls within their repertoire by uncovering the necessary and sufficient features for call recognition and discrimination (for reviews, see Hauser 1996; Bradbury & Vehrencamp 1998).
A general approach in studies of vocal perception is first to describe the vocal repertoire in terms of both the contexts for call production as well as the acoustic morphology of such calls (e.g. Jürgens 1982; Cheney & Seyfarth 1984; Hauser 1991; Farabaugh et al. 1992; Boughman 1997; Owren et al. 1997) . A second step involves playback experiments, designed to reveal how animals respond to vocalizations in the absence of visual input (e.g. Cheney & Seyfarth 1980 , 1982 Kajikawa & Hasegawa 1996; Rendall et al. 1996; Leonard et al. 1997; Hammerschmidt & Fischer 1998; Sayigh et al. 1999) . Given the results of these experiments, it is common, especially in studies of insects, anurans and birds, to manipulate the structure of the call played back, using either natural or synthetic exemplars (e.g. Studies of nonhuman primates have generally focused on the first two steps of this research approach, with much less work conducted at the level of step three, the manipulation of natural and synthetic exemplars. Two examples of the importance of this final step come from studies of Japanese macaques, Macaca fuscata (e.g. Le Prell
